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^j--^] -^d^^^A ^^^e-i- ^^s-H tiom uii^ ^^5:1^1 n^]<=]] ^ 

-^o^^l -^^ie^ aij-y:^}^ 5-10^eI^ ^H^lS. ilZ^^l- 

ojs} .-^-^ Hj-t^o^] n|-aTg -^^-g- ^7M7lJl dioMi ^fiVi^^ triol 
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method for increasing saponin content and controlling the ratio of triol and 
diol during advent itus roots culture in ginseng} 

<i> 91^^ ^^n^^S. i7>Ji1-(Araliacea), -?] Panax ^^}^ 

<2> c^y]o\] ^^].^ ^^^^ 6-7^<^l t^^l:n. 9X^^ ^4"^^^ 

^fltiHSjo^ olA^ Al:^j-ollA^ -^J-^-^S. SI^ ^l^}-^^ 3.7]] #^7> 5^ 

<3> ^le^ i^AS o}A]o> ^^^]<^cH] «-4t, :^]1hH5]ji oi^ -pgngx ginseng 

C.A.Meyer'iSl ^-i"^^ 7>^ <?] y-^ ^^-^A^ ^ 7>^j- ^-2- 

?1 7^^1-qi.o.^ <^]-g-£]^^^-. 

<4> o}^o. o^l^^Ei 0^£^ 7>.X] ^i^o^ 5]^ #^^^1 ^5]-^ S^^^ 

^^m*}^ S.^* ^^?l*fl^ZL ole^^V 0]Aj.o^ -^i^oJl cfl^l-cs^ olAj-o| ql:j^ A^^^ 

JL^-^^^ 2i^d 7]^^ ^J-^o^--"^ -2}-g-ol2}- ^ ^ 
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9XSL^ ^isitl- ^-8-^1 e7l5>cx^ %l-:^iJiefl^ -il-g^, z^-g-, 

7]^ %l-U]-0]e^^ 3]-g- ^O] JiJlSlJl ojcf. 

<6> o]A}. Al-iYl^ sj-«V^3:^ ^^^^1 protopanaxadi 017^1, 

protopanaxatriolTjl n^jl oleanonane^l] ^^}S.\i^S. ^-^-^l^^, ^^H^V^l 
19^. 10^, 1^^ ^el dioi:^m- triol^l^ ^^l^<^l^i 

<7> ojs]- olAj. A}iv^-^ c4:«J^^ ^-S-, ^ 

<8> xl^7>-^l wrc}= 7l^# oj^^V o]4}-o^ ^ ^^li SJBI- tiDoj: 

^^-C^-S- ^7fl^*l ^1 rt58-43725^, ^1 4i58-43726:£ , ^1 ^58-43737:^). 
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<io> nei^f 7]]ti]]A]-^ ^j-s]^, <}:'^2] ^^o^^^b] ^jl o]^ 3i^o\]^^ 

yl*B #^^] diol :trioI^2] til^^l y-<^l ^1*1] ^ ^fol7> i-f7l nH 

<u> tc^v ^fltiflAj-^ ^a-^ H^s^^i ^ ^i-3E\i 

%VBj:-g. ^7|.Al7]ji dioMl Al-ivi^l- trioM] ^>S\i^] wj-i:^ ^f^l-^^ 

^fltifl^}, ^o^sl-t. -a-a-AS^Ei 4^^J: ^, §71 ^31^ ^^1 yro^^l-cx^ ^ 

^Jei^<^l^i ^^de* -^Stt -y-o] ^^^^^ ufl^y^ 

SL^r 'S^l^-i-?] yfl<y=-i: rfl^lV ^Ma]?!^ J^-.^jo]] oIo^a-^ Af^v^ 

5l-M-# :5:3l a}loJ:^].c:^ -¥-7je# \§ll-^^:^l5L ^i^^S^^l-i^ 
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<14> -^J-7l 7j^^5^^V ^^j^^-i- tt^lM- ^1^ ^fi&^L^l- tiH^l^l ^ 

<i6> A^vv] ^^^^^ tifl'y^^v^ tifl^l# ^-^1- 5-io<a^ ^^^^AA tifl^]^ 51^*1- 
^ ^^^£1^ --'d^ ^^i^s A>i\i ^7> A] -71:11 

diolT^l triol^l 4i\d^ ^]-^% A"^^^ ^"^l^J: ^^AS. ^Ti*]- ^ 

<i7> o]^} ^ uj-T^-i- Aj-A^i*>7fl ^^^*]-^ --a-^-. 

<i8> ylj^y^^fo^ ^Hwfl-a-. ^J-Sl-y-, ^^9] T^^^e^ MS(Murashige-Skoog) 

wH^l, SHfSchenk and Hildebrandt) . B5(Gamborg) uH'y^^V'S -r^^^^ 

triolT^l A>5.u^j!}. dioMl tij-i^o] 0.5-2.5^ i4e1-i4 ^S^l 1:1 ^^1 

<19> iJtiJ-^O.^ Uljxloll o}^B^ ^I-X] ;g 7l^o1]Ai A^A>^ 

o1]A^o] Af^T^ 2% D]u]-0.^ ^H]-l4 Ulsfl ^^O] -^f^-^tV ^Oju]-. 

cflsll ^l-it! ^^i^l ^Ajo]] triol/diol^ al^-l: ^'S ^"4 
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i^ll^-l'^l yH'^^^V:'! A]-o]£:7lTa=.oi BA(benzyl adenine). 

2iP, Zeatin, r^l ^.^^aiil o] e _ tDZ, Kinetin^^ If^ :^>^S.H^V# o^ir, 

s>4l- 1.0-lOOnig/L^ 'y^^^ 1-10^1-I> ^ 3%, IBA 

^ NAA^ '^h:. ^>4-l 0.5~5.0ing/L ^^^AS. ^4?} MS yfl-^l-^l ^^^f^ pHl- 6.0 

SVi ^^<=>1 ^^7> l^Bl-q- ^4^*J A>-g-$>^ ^£ ^3}^^^ 

<24> Aj-v] A^^Hj^-vi iflo] H-^^^ yfloj: 2,^^ ^s. 22~-25°C nelJi 

1.0~10.0nig/L^ -y^^S. lO'a ^ -^5^¥>^7l i^o]] 7<y^V :^1e]5fl§ ^ 

^ 1.0~10.0mg/L4 7^^V ^^--iS-^ ^Y^lS 4i\i ^4 
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<:^H> [^Aloj] 1] A^^ti1:-§-7]5l ^E}l7} Al-iVi %^^] ^l^l^r 

<^9> ^ 3%, IBA 2.0mg/Ll- ^7>t!r MS SH yl]^l<^l ^^j^-i: l-2cmS. 

^^}^^ ^-^-tv bulb^. HH<y^ -g-7lfi]- ^y-\^^^EL 

<;jo> ^^g: ^^^^ <y|A^ -a^^^ 4 

[a 1] 

«rc^ -§-71 %M\ 4§ 4i\i ft «iH 

Rg ^t)^ Rb f 

4.62 7.72 12.34 124.63 

4.50 7.74 12.14 110.47 

bulb^ 3.67 5.96 9.63 61.63 

3.33 4.68 8.01 28.84 

4l4^5}i3 2,87 4.92 7.79 33.50 

<32> ^ ^ji}. A>iia ^<§^¥}-g-7lv| ^5 ^'^l -§-71^1^1 

«H'y^*}'^# ^ '^>£\d ^^c>i ^ovjn. A^z^#5^->iH i^e^^^ ^^ol ^^Sirc}. 4 
fif^i °J^J-, ^^51^, ^V-a-s] if^^j^ urj^^l -^^J^^l^ ^J^^ ^5#«]:-S-7l# o]-g- 

19-10 



1020010003284 %^ iJ^f: 2001/11/28 

<33> [^]Aioji 2] ^ Dil^ ^l-^^-a: ^]^7} Afivl ^i-^Ml ^l^^l^ JL 

<34> ;^BU1]A}^ ^J-S]^]-, ^^y-^ n^^Je* -^^^ '^51-^>-S-7lo11 ti}10j:^].TgAi tifl O}: ^ 

.^1, =^3} lO^y^, ^ ^ rtljo^ A>iia 

<35> MS tiH^j'^l 3%, IBA 2.0nig/Ll- ^7H|-J1 pH^ 6.0.^^ ^^tb ^ ^-^-i: 

■l^^lsf^i^. A^SL"^^ I^TT n]l^;^>^S-i-ilolE Q. 1, 2, 5. lOnig/LS ^ 

5^*H ^s^- 10°^ n^^}^ ^1-^ ^ ^S- q-S- 

<36> IS. 2] 



Aj- (mg • Ig ^tt) 

^t(mg/LJ Rg ^jcf ^^^^ 

0 3.92 7.49 11.42 1.95 

1 2.83 13.29 16.09 4.68 

2 4.46 24,19 28.69 5.45 
5 4.15 34.69 38.82 8.43 
10 5.53 54.29 59.87 9.83 



<37> arj: 2,712^ 'S^^lAlJgAo] 10^^ ^ ^<§#^>-g-7loil ^ 
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-^^^^ ^ 7^0] .^i!|-^f^# nflcq A>ivi 7~8%<^1 ^sl-'^ :^l]t^H^S] 

2-3%*11 v]^}o^ A}s.\l %^o] ^y}^]<>l^^ - ZLS^uf 

dioluriol^ Hj^o] 7flti^-a-oilA^ ':^iLt^ ^]^^^]^^ diolT^l 

<38> ^sf-^i ^^1 ^^^^ ^j-iSH^ ^^e^^-"^} -T^^^e^T^'^l yls>o:^ A}s.^ 

Si 5]-^ -Jj^^l til-B,>^^l-cf. 
<39> [^lAl-ij] 3] H^^ltllSl ^17] 7]- A>ivl ^^ol] n] ^] ^ JL^ 

<40> OlAj. H]]Oj:A] A|.iVi2l ^''j-^l^l?] ^ 5^ ^^-^1^} 

^7HlA^ 3%, iBA 2.0nig/L# ^7]-*]: MS n^]^- ^}^^}'^JL pH^ 6.0^^ 

20-3011 -^^J ^^^e ^-il<5l c]-^ 5-1011^ ^ 

di7l- 1^7>S]^1 ^-^ ull.-^]^ JR^Sfl nfl^ ^^j^Vcx^ ^Ji^ 

1- a 3^1 M-El-i41^^:l-. 
<4i> IS. 3] 
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4,6 



7.4 
9,8 



11.2 
15.4 
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<42> S. 3S] ^^^^1^1 ^ ^^^1 aro^-g- "H^l'^l ^^c^5^ 

<44> [^Al<^l 4] ^^^O] ^1^1^ ^^^1= 

<45> 7^^, ^o^s]^, -tvy- ^^je ti^c^^l '^si 7f^i n ^ys-M 

diol ^ triol^l '-V^^i^ til^<^l ^l^lfe 2:A]-5>7l ^«fl lOOiiil 

.Ai-#5^>:a.^l ^^Hl 1^ ^Htlr 2^^^ MS ufl^l 30in«-^ ^^*!- ^ 91-^ ^ 

^J^^: l-2cm I'a:*}^^ 9^^^^ , ^ , ^l^^S^-^l:^, 

5j Afl Jj-(430nni), ^ ^-1] ^^(650nm 40 a mol- m-2- s"!^ 16^1^ ^fl^l 24^1 ^> 

Hfl^y^sl'^tzf . tiljo^^ 22-25r^ ^^*>5i^ 4^ ^ ^ 

<46> 
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IS. 4] 



t£ ^ f sjc] 4ivj ^Ajofl nl^I^ jLJf 



41V] t^(mg-g ' DW) / 
M 'Hi: , 









Rb ^J^} 






11.41 


2.8 


4.5 


1,61 


Iff 


10.09 


5.3 


3.7 


0.70 




8.87 


3.5 


3.4 


0.97 




11.26 


3.8 


3.9 


1.03 




11.64 


3.1 


4.1 


1.32 




10.09 


3,4 
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<48> tt^v ^J] ^ .xj-'g ^cJ-^^'^l^l ^HBfitl- ^l^]-^ diol4 triol Hj-i; i:ioil 

1.03^ ii^Ao] ^'Ji^i ^A>^V ^^l:# L-fEl-tflo^tq-. 

<49> ccfsl-A-^ 91-^^^ ^-^i^ wr^^l ^.^1^ ^i^fl ^>3t\i ^'^Hl 

M 5^xfl^ ^ ^J 'J]^^ ^^^S^fe .-7->^ ^J-Efl<^l'H ^flH]l^>- '?]^^ ^ 

^9] Afivl -^^1 M-^l^tH] i.])^ iio|o] -40.^ 

<50> [^Alo^l 5] A^^a-^i^i^l ^^elv} Af^vl ^ til -1:^1 "1^1^ 
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<5i> ^ ^'^iS^l't'-^*?] BACBenzyl adenine). 2iP, Zeatin, oflli^^ 

SMlojE^ XDZ, Kinetin^ ^fli^By-, ^^S]^, ^V^j-o^ ^^^^^ ^H^t^f:?) "51 1 - 
lOOmg/L 10^1^ wll'y:^].^!:]. :^^];^ A}i 

\i f-^o^ diol:triol2l w] m ^ i^sj-o^ ZL ^s]-^ K 5o\] 4 Efvfl <>' c} . 

<52> [S 5] 







Msi7} ^}S.\i a-aofl 














1.56 


2.02 




BAMS] 


1.23 


1.63 


TDZ, Idnetin, 2iP, Zeatin 




6.50 


2.40 













<53> a 5£] ^J!1-o1] a:| ^J- ^ ol = o] 2^ *]- cf^ -^^^^'1: afloJ:g]-^-i- ^^-o)] 

^ A>ina ^^ol 5^311 ^7}g>T^.A-^ triol:diol2] Hj^-^ 2.4 -^^^S. --^f"^ 

^oj-xl^ji?]: triol:dic)l^ ^l-i-ol ^Ij-f -n-^>^>7l] M-^+^q-. 

<54> 4e>A^ triol:diol^ til^-g- l:l~l:2^ ^^1M7lJi-4 ^ ^ 
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eH, ^^^es] ^rl] o]^ ^u^, sj-^^s^ ^ s^^^ 

yH ^-^^^ dioin triolTil ^^l-^F 7] 
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[^^^%^ 1] 

■^ly- , ^1- sj-u}!- 3:3] Hrj=5>o^ <>3^ ^^c^^'^ll ^^^J: 

^^^IS, H BACbenzyl adenine), 2iP, Zeatin. ^1 H^j-riiSi-il o] S , TDZ, Kinetin 
4^2.^ {4 # 1^* 1.0~100nig/L^ ^o^A^ l37Mci^ 1-10^]^ ^.^^e^sV 

•-^l-^l ^^^-^ ^^je^ ^o'- 3%, IBASf NAA# ^ 5^>i4l- 0.5 

~5.0nig/L5] <^J=o.^ ^7>^ MS pH 6.0, 22-25°C^ 

^5^«J-§--l^'^l^i ^^j-^. ^^^-ij^. # 1*^ ^^^Hl^i tiljoj:^!^ rjTilS]- 

1.0~10.0nig/L2l ^^AS- ^^l:«>-g-^l V'U^^ ^]^^^ ^ ^^^ffe "^^^ ^ 

^^iS^i BA(benzyl adenine), 2iP, Zeatin, ^1 ^ 4^S-i-il o] e ^ 7D2, Kinetin ^1- 
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^ 1## ] .0- lOOnig/L^ ^o^^^ ^7}^!-'^ l-lO^^l lV 

^i^^Sl?}- ^ 3%, IBA9^ NAA^ sfu^l- 0.5 

~5.0nig/LS^ ''^^S. ^7}^ MS tifl^lcH] ^^^}o^ pH 6.0, 22~25r-?. ^^i^ 

^5#^J:^7ig]o1lAi ^^-^J]^, - l^o^ 5j-o^^|.oflA-] Ul]0^1:s>>^- r^7^]2]- 

^> ^ l#-i: 1.0-lO.Onig/LiJl ^^=0.^ Y'll?]: ^^sls}^ ^7|1^ ^-^^5]^^ 

sH- tifloj^cfl £]fl -^l^]- ^^je^ ^>i\l 71] .^i 

[ ^^^1]- 3] 
[ ■■"^^^J- 4] 

^o^^l wfl^y^fl- ^^^e^ 5-101J yfl^l§ ^i7> ^7|-£]^1 wfl;^l 

^j-s]^- ^^'^ Aj-iia 711^ tij-*?^. 
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